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country. Maps and river bulletins were furnished a11 outgoing steamers 
ror distribution along the  river, and every possible means was employed 
to obtain and distribute information. In  th i s  way the  people throughout 
the  threatened district were at all times in close touch with this Bureau, 
whose work in this connection has been highly commended by many of 
those beneflted thereby. It. is  worthy of note tha t  the usual evcitenieut 
attendant upon severe floods was noticeably absentthis year. This was 
largely due to the  conservative tone of the reports issued, and to  the 
fact tha t  newspapers. as a rule, refrained from publishing alarming aud 
exaggerated accounts of the flood. This was very beneficial and pre- 
vented many people from incurring the  unnecessary expense of moving 
property and families, and enabled planters to ret.ain their neyro work- 
men, who would have otherwise fled. 

The third important rise of t.he season began about May 1. reaching 
i ts  maximum at Madrid ou the  7th, Memphis on the  9th, and Heleua on 
the  11th. A t  Helena, only, did the  wat.er reach the  danger line, Menipliis 
being 0.8 of a foot, and New hIarlricl 0.5 of a fic,ot below tha t  mark. The 
crest stages on this rise were accurately predicted from six to  eight days 
in advance. the stages forecast in no case showiug a variation of over 
0.3 of a foot. The following are the  ruasimum st.ages recorded ditriug 
the  May rise: New Madritl, 33.5: Memphis. 3'2.2: and Heletla. 4'2.0 feet. 
Owing to the  lateuess of the season and the  darnaging eft'ect that  an 
overflow would have at. this time, especially upon growing crops, those 
having farming interests at stake \\-ere very anxious as t o  the outconif? 
of the rise. However, as forei4ast., it. did not caiise t,lre river t,o overflvw 
i ts  banks to any great extent, and nu material damage resulted. 

There was also II flood in the Coloraclo River of Texas dur- 
ing tlie early days of the month, due to heavy general rains. 
Warnings were issued on the 4th for danger-line stages below 
h s h ,  ancl they were fully verified. I n  the Brazos River the 
stages, while quite high, did not reach dangerous pro1)or- 
tions. 

There is nothing further of special interest to be mentioned, 
except the somewhat remarkable fact that ice in considerable 
quantities, the last remnants of the great gorge of the winter 
of 19034 ,  was observed along the Susqnehanna River between 
Harrisburg ancl Tork Haven, Pa., after the micldle of the 
month. 

The highest and lowest water, mean stage, and monthly 
range a t  18s river stations are given in Table VII. Hydro- 
graphs for typical points on seven principal rivers are shown 
on Chart V. The stations selected for chartsing are Iieokuk, 
St. Louis, Memphis, Vickshrg ,  and New Orleans, on the Mis- 
sihsippi; Cincinnati and Cairo, 011 the Ohio; Nashville, on t,he 
Chmberlancl; Johnsonville, on the Tennessee; Kansas City, on 
the Missouri; Little Rock, on the Arkansas; and Shreveport, 
on the Red.-H. 6'. F t ~ n t ~ k e t ~ ~ t ~ l t l ,  Dirtrir-t Fort~rwster. 

aLIMATE AND CROP SERVICE. 
By Mr. JAMES BERRT, Chief of CIiluate and Crop Service Diviaon. 

The following summaries relating to the general weather and 
crop conditions during May are furnished by the directors 
of the respective sections of the Climate and Crop Service 
of the Weather Bureau; they are based upon voluntary reports 
from meteorological observers and crop correspondents, of 
whom there are about 3000 and 14,000, respectively : 

AZuba~nn.-Geuerally too dry ani1 cool for growth: warm weather ani1 
fairly general rains during the last week beneficial, though drought cuti- 
tinnell in southeastern conntirs. Cottou stands genrrallj- inferii)r; plaiits 
small, but  improving at c lwe of month, when the  crop was mostly 
cliopped. Corn did fairly well; some up1;Lutl corn laid by, some in tassel 
during last week, nheu  oats antl wlirat were beiiig rut:  oats light ~ i e l d :  
wheat fair t o  good; minor crops fair.- F. P. Chuffee. 

The precip- 
itation was above norinal, most nf i t  orcurring nu the 10th antl 11th. 
Crops in the  lower Coloratlo Valley macle fine growth. Locd  showrrs  
early iu the month revived vegctatinn elsewhere, 1)ut t he  dry wentlter 
which followed largely overcame the beneficial effect of those showers 
and cropswere agaiu in poor contlitiou. The ranges, which11 were imliroved 
by the  rain. again deteriorated. Stock generally suffered greatly.- 
M. E. Blyetone. 

drkuneas.-C'ool, with less than the  usual amount of rain. C'otton 
planting completed; early planted fair stand; late planted fair to good; 
plant small but healthy; cholipiug well ad\ anced. C'I ,IU planting ciiiu- 
pleted; stand fair to good; cnlti\atiou general; beiug laid 11s in southern 
portion at close of month; stalk sinall but healthy. Oat5 and nlivat 
promking; heading in southern irtton at close of inonth. An averepi, 
crop of apples and peaches of 'clleut quality inilicatril.--EtZtrci,.tE B. 
Richrrrcb. 

CaZiJorntn.-Dry northerly w itill.: during the  iiionth c.aoseil ronsidetalile 
damage to grain and vegetables, and high winds o n  the 24th and 25th 
seriously injured clierrirs and other ilecirlnous frnit5 in sonie he(.tionz. 
The grain and fruit crop' promise t o  fall below early estiniates iu nearly 
all parts o f  the State. The 
hay crop is large and of excellent qutrlity. Deciduous fruits are ripening 
and citrus fruits are in good condition.-G. H. WLllso)i. 

Planting of corn and early Imtatoeq ~ n s  
finished. Potatoes were a gooil stand, but the  weather wab too cool and 
wet for corn. Pall grain. alfalfa, aud range grass improved .;tentlily. 
Gardens were good awl the prosliect for fruit was fine, only blight tlaui- 
age resultiug from frost. Beet thiuning, melon plantiiiy, aiid t4Jlliatn 
setting were under way. Floods cauqed c o n d e r a h l e  claniagp in t t i i :  

Poudre Valley during night of 20th-F. H. Brc~nrlenbiirg. 
FZori&i.-The month was dry ani1 tnostly cool, conrlitious fa\ Cir,tblP 

for farm work, but uot couduci\e to  the  gerinination of seed aurl the 
growth of plants. Early planted cotton atlvanced very well  and a t  the  
close of the month was fruiting f ie4y:  late plantiug w 
poor stands mere general. Corn *iiffererl for rain and the  
early planting will be short. Citrus fruits dropped freely as result uf 
drought. Pineapples were cut off very much. Peaches were plentiful, 
but rrnal1.-A. J. Xitchell. 

Georgia.-The first half of  the m o n t h  was moderately cool, the latter 
part abnormally warm. This wan the eighth consecuti\ e month with 
precipitation below average. Crop conditions were seiious, drvuglit 

Ari--cmn.-Morlerate temlieratures prevail+~d during May. 

Barley har tes t  and Iiayin:: are progrcs+ing. 

CoZorctdo.-Month favorable. 

prevailed autil the  very last of the  month, when beneficial showere oc- 
curred ; m l  relieved it situat.ion tha t  w i i q  virwrtl with grave apprahen- 
siou. C!l.jtton niaile sliiw growt.11. Sliriug oats were ttlnitist a failure. 
Corn was abnornially small. Fruit  prospects were l~rigtit.-~J. B. Mur- 
burg. 

liZaho.-The driest M i ~ y  on record; irrigitteil crops made satisfactory 
progress, as t i  rule, but sotile unirrigatell hay ani1 grain and late sown 
s u g ~ '  beets sufferell friuni drought. There was some Ilaniagr to  fruit by 
frost. liut. not siilfirient to offet:t tlie geiieral yield materiirlly. Range 
grass ni:iile a.scellent growth a n  gains. Streitttts re- 
niaiueil high from melt,ing snow 

1lli)tois. -The tnonth opened witti utiseasonable weather, but quite 
fitvorittde conclitiiins follciwetl, hginniug duriug the first decade and con- 
t,inuing for the niost liart duritiy the reniaiuiler of the mont.11. Cluusider- 
able ailrancr was iiintle iu P ( J ~ I I  plarit,ing: about ow-half the  crop was 
in the groiincl by the  15t,h, an~l by the  end o f  tlie month corn  its niustlg 
a11 plnnteil in tlie northern portion. null th+r work was well advanced in 
the  southt:rit. Oats. wheat, ancl grasses were generally promising.- Wtn. 
G. Burits. 

Iti.dictncr.-Fariuiny operations continued I?ehind througligniit the month. 
i l u  account of poor crop prospects much wheat wits plowed up; the re- 
nininder promised light crop. Sowing oats was finished rluriug flrst 

May 10, antl was unfinishecl at eud o f  IllI~Jnth; much replantiug necessary 
on account of cutwurnis. 01i1 clover t.liin aiid weedy, other hay crops 
proiiiising. Peaches proniiecd light cr(.ip: ot,tier fruits fair to rx~:ellent 

Ioic~c.--XiIay was about nornial as to temperature and raittlitll, with 
generally favornble conditions for plauting, germination o f  seed, ancl 
cuIt,iration. Delay in planting was causeil in liriiitecl itreas by excess of 
rainfall ou previously saturiitrd soil. A s  a whole t.he month was favor- 

f4.w tiel11 operat,ions, gerniinatiou o f  seed. and nornial growth of 
es, cereals, pobntoes, a n d  garden truck. Fruits were more promis- 
iait in recent years.-John R. S q e .  

A-n)wccn.-Wlieat contini~eil in good conilitinn, hail heeded in the  south- 
ern counties, ani1 was Iteatling iii tlie central. Spring wheat made good 
growth. The wet weather retarded ct.irn plauting and the cool niglite 
ret,ariled i t s  growth, yet l y  the  end of  tlie mouth the  corn was coining 
i i i)  in the  iiort,hrrn counties and was being cultivated in the southern. 

dlfitlh was ready to cut 

decade, prospects fitvora1Jle for good crop. Corn planting begtill about 

1lri.ispects.- W. T. Blythe. 

)tlerat,c warmth during the first. \vas followed by 

\-t%nce(l well  duriiig tlic last t,eu days. The nionth closed wit,h tnbaCc0 
set.ting in progress. Crops generally in giiotl cnut1itinn.-H. B. Hw8ey. 

LotciHiuncc.-~~,(ltt,on planting was completed under favorable c!onditions; 
prerailiug low t,eniperatures causetl poor stanila in some localities and 
retarded growth. hilt warnier weather at close of month proved more 
favorable; the  plant was small but hettltliy. Corn grew slowly; the crop 
was well crilt.ivated. Chne grew slowly I:iut weas generally promising. 
Irrigated rice dill well; the rainfall was not suffic+nt for Providence rice. 
Truck gardens gave gooil yields.-I. X. Cline. 

MuryZci~id rind DeZaic~cire.-Temperature and sunshine were above nor- 
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mal. Precipitation was below nornial and unevenly distributed, but 
ample until last decade, when rain was much needed. Wheat made de- 
cided improvement and reached almost average condition. Oats and rye 
excellent. Corn germinated poorly and stands were unsatisfact iry. 
Pastures were short until the last decade. Enough fruit set to give fair 
returns. Strawberry crop reduced by drought. T o b t ~ c o  setting delayetl 
Iry dry weather; plants were plentiful ancl thrifty. Potatoes and peas 
made excellent progress.-OZiver L.  Fuasig. 

,%ficichiyan.-lIost of May was too cool and clry in the principal agricul- 
tural count.ies for normal germination and growth. Field work pro- 
gressed favorably. Wheat, rye, meadows, a n d  pastures made fair growth, 
but the general condition of wheat at. the  close of the tnorith was very 
poor. Oat,s. peas, sugar beets, and early pot,atues germinated nicely, 
hut slowly. Corn plauting \vas general iluriug the last ilecatle, but much 
replanting was necessary on a the  nnusu:tlly poor seed. All 
fruits, except peaches, contiuu 

Ni?i.motct.-Showers from 5th to 13th and  froiii Blst to  2 W i  were bene- 
ficial except in north. where first rainy period tlelayetl seeding  if wlieat 
and 0at.s. Sewling of wheat, oats, liarley, and flax anid plaut,ing of 
and 1)otatoes were finislied by the 31st, e w q i t  scattered areas of 
barley, flax, aud 1iotat.oes. Pastures, Ilaylands, ani1 fruit were p r ~  

and barley.- T. S. O i t t i w i i .  
M m i t s i p p i . - O n  account of unseasi~nal~lg c o d  w\.rat,her ~ u p s  were 

)Jack\Vard, b u t  uiiusunlly well cullivatetl. Droug iiijured st,and$ I ~ I I  
coru a n d  cottvn in some northern counties, and lil 1 1 a i ua y ed 4 .I) t t ni i in 
a few sout.lienst.eri1 caouuties; re yrnerally goclll. 
Chopping cotton and layiug by iii1)letecl. Oats wrre 
being Iiarrrsted, with fair to go(  ne. minor g:rol)s, aiial 
gardens generally diil well. Earl?; iwacllrs were yieliling well. T'rge- 
table shipments were, heavy.- N. S. BeIdeti.. 

A~iliR.souri.-The month was generally unfavorahle ft)r farni wor 
plant. gruwtli; the  teniperat,iire WVRH utily slight,ly lbelow nortnal, bu 
sliiue was neetlecl, as cloudy cunilitious prevailed 
and heavy. 
pletely stopped. Chrn was alJOilt two-thirds Iilant 
progress was uoteil i n  the sout,liern sections. Wheat cuut i~iua~l  in fair 
condition; oats itii~rroved during the latter part vf the  month; lwachrs 
fair; apples poor.- fGeorge Reetlur. 

,Wuntcom.-The teml)erat,urt? conditions were generally favoratile for 
stnck and farm w i r k ~  t.liere ha\-in:,. been no severe wlil changes. Prrciln- 
it,ation drcidedly 1.lelow nortiial but uniforioly distributerl thruughl lilt, the  
moiith. 
tion unnecessary till latter part,. 
wheat nearly finished 11y 15tli, pot,atl.)t.a niostly 1)lautrcl tiy the  
Sheep m i l  cattle i~iiproveil steadily. ani 
able for laiubitig. Fruit not iiiat~eriully 

Nchrc~kcr.-(:eneruiis ani1 wt.11 ilistr 
mois t,u re for crol)s \vi t hou t. i n  t.rrferin g 
generally was plauted Iiefore t,lie 20th. 
able fur gerniinatian ani1 growth. Oats cauii~ up sla iwly wibh rather thin 
stand. Early plautetl coru wnie ill) poorly, aut1 soiiie rel~laiititig was 
necessary. Winter wheat, g and alfalfa inaile gooil growth. Plum, 
peach, and cherry trees blo ird very full, and proniiserl laryr crc111. 
Apple blossoms were less ab ut,.-(?. A .  Loi'el~t~tl. 

Serctda. -Th e t em perat II re \vas about normal, a nil the  precipi t nt iou 
slightly deficient. The weather cif tlie month was tluite fa rc l ra l~ l~~ to 
farming interests in all parts c)f the Statc. There were a few c ~ d d  nights 
and frost.y mornings the  last week, w1iic.h cheeked growtli t,n sc)iii~~ 
tent. Range grass was niuch better than usual and 5tc 
dill well. Alfalfa, grain, ani1 early garden truck malle 
Irrigat.iou water was phintifiil in  all i1istricts.-J. H. Sstr i th.  

N e w  Enyl[oid.-ExeeDting May, 1889. with a meail t,emperature of 59.20, 
the mont,li was t,he warmest of its name in the history o f  the NW Eng- 
land Climate ancl C!rop service. The weatlirr was generally favora;.le to 
farm operations and to crops, auld especially to grass and winter grain. 
Fruit trees and berries bloomed very fu l l .  fruit was sett,ing well and 1irolii- 
isecl good crops. The season at. the  close of the  month was neitr the 
avera.ge.-J. W. Smith. 

New Jersey.-Tha weather was generally favoraLle for truck farnliug, 
except in the extreme soiithern portion where a scvrcity o f  rainfall re- 
tanlei1 growth and tlie setting out. of sweet. put,atoes anal uther truck 
plants. Corn was a11 planted; uiuuh replantin:: \vas uecesswy. owing to 
failure of seed to  germinate. Orchard fruit t r r rs .  except lieaches, had 
a fairly good set of fruit. A very large acreage of late round Iiotatoes 
were pliintecl.-EtZu~~~r:ril IV. JfiGtttoi. 

Neiu Me.rico.-Drougllt at beginning of the ;nonth Ilartiallg relirvwl by 
showers in second tlecaile. heaviest in northeastern coiiuties: tl~Jo1lt one- 
half of the Territory beneliteil, soutliwest,ern dist,ricts reuiain+yI tlt y a1141 
windy. Fair f l a b w  for irrigatiou in uliiier Rio Grande, Gila. iml  lower 
Pecos, but generally water very scarc~e am1 farm worli at. standstill: ranges 
dormant; stock losses great from lack of fool1 and water; increase 4 . S f  
lambs small .  Light yields of fruits indicateil, uwing tv frosts ant1 
clrought,.--Chitrles E. Lhwey. 

Neio Ilbrk.-First half of niont,li dry aud favorable for work, latter half 
too wet. Farm operations very backward: planting coru and potatoes 

ing.-C. F. Schneidrr. 

ing. Temperatures Wfl?l% 1 0 W  for UCiL'Jl, I l U t  faVoritlJle fi>r WheiLt,, 

Farm work \vas niiioh retarded and 

Moisture sufficielit iu most secl.ions flur range awl r r ~ ) ~ i s :  irri 
Plowiiig and seetliiig of oats :trill S I I ~  

uot finislied. Wheat anad rye poor; pastures atill meadows excellent: 
small acreage of tobacco: hops doiug well; considerable progress made 
in sowing sugar beet.s; apples and berries promising; peaches will be 
ext,reinely light; pears daniageil by severe wiiiter; yralies generally prom- 
ising. but souie poor setting reported; fruit claniaged lry hail ou the 
25th and 26th.-B. G .  dUe?i. 

North Curdim.--I\Iay was too cool for rapid gerniiuation or growth of 
crops, :md showers, though frequent, were light,, ani1 the soil dried out 
rapitlly, so that clronght prrrailacl in several ivatral counties. The latter 
part of the niontli was warmer amtl all crops startrcl into rapid growth. 
i!otton arid corn were nearly all plaiited aiid fairly gond stands secured. 
Mach tobacco was t~rnus~~lanted.  Truck WOrJS aud gardens tlid well. 
Peaches Iironiised a fairly gciod yield-C. F. t w i .  Hen.ttinnti.. 

North Drkofu.-TIie weatlier was geiierally quite farora1.1le for farm 
work .  Stwlin:: W ~ S  frequently iutrrrol~terl 1 1 s  rain an41 frosts during the 
fore part of t,lie in1)utIi. but t,lia Iattrr part was generally wariii and 

sretliny of 0at.s. rye, Ans, aut1 h r l r y  
pract.iually fiiiishecl, while 

1 ailvaticad in all sectinus. 
(.'or11 lllanting was in iirogress in nicbs s a t  the end of the month, 

ant m i l  gruwiug rapi~dly.-B. H. Bro)moti. 
at,ure mas.aliglitlg Irelow nurninl for the entire State; 
on the 25tli, the lowest. ou the  11th and  lfit,h. Pre- 

cipit,ation W;IH slightly allnrve noriii:tl for the State, esrept a slight defi- 
eieucy in the niiillllc scct.iou. A tra{.e tuf  snjw fell oil the 15th. Frost 
o n  the 16th clniiingrrl lwrrivs, tender fruits, ancl garrlrii truck. BIucll 
wheat was 1 ~ l o \ v e ~ l  uli. l l i i t  tliat reniaii~iiig inipri>vt!ll. C'orn planting was 
S ~ O W .  P<.itatoes proiiiising. Tol.m:co Illnnts lilrntiful. G a t s  dit1 well.- 
J. I\iwroi Smi th .  

Oliltr lio tti t i  cctul It  i d  i r  c ti Trw itorirs. - hkay was  mark t.d by alii1 ost. dai I y 
pre~.il~itatinii. at tinirs lit.~ivy ani1 t,iirrential in character. IVheat and  

y \Jt.Ilefite<l b y  rniua. ( ' I . ) t . t w  a d  c$,rn were planted by t.he 
m i l .  Kafir aiid 1)roc)ni [*orii, millet, 

I+ were lilautei-I, aiitl coming 
11s galht.rt.tl with gooil yielils. 
~;tg:e to crulis.-C. 31. st+o,ig. 

Ilittitinn, Lot, t,itil+lly showers \$,ere 
well 4listriliiitetl. Xig1itsti)o iraiivl faor r a l ~ i ~ l  growth. Several frosts wit11 
I i l 1 t  lit,tlr ~I:im:i:,.~-. Fall wlirttt thrifty and Iiea~ling well. Early qiring 

plr~isaut. ant1 t,hr c11,se foull~l wheat 

hncieiiclas early in the i i ion t l i ,  an11 11s tlie cI(ise most o f  the caue had been 
ground; the yielal was gene Y I ) I I I I ~  canes were in acellent 
condition. Many €blots o f  s. nucl Idher crops were planted, 
mill l'orn null ~.leanS \vere . Early plitiited cotton dit1 well. 

pirieaplilrs were niarkrt.eil. Stuck continue~l in gouil ~wnditiot).-E. C. 
Tiioiupson. 

South Crtrolittci.-The nigIit,s were iinusually (mol ,  which retarded 
geriiiinatiou a n d  growth o f  vejirt~atitnn tluriiig the first twenty days. 

generally, but was  ptirtially relieved by I:opious 
The weather was favoralJle for cultiva- 

hing plant,iiig ~iperatii~iis. Oat harvest 
ii a n d  wttcin remaiuecl small, ant1 stands 

were nint siit,isfat*t,ory, owiug 1.iriucipally t n  t,he ilry weather, which also 
reduced t,he yielils of truck along tlie cvast.-J. W. Bniier. 

South D[tli,,trr.-C'vnilitions were generally favorable for field work and 
flor t,he gertuination aiid growth of spring wheat, oats. l~arley. spelt, and 
siring ryr, seeding o f  which was 1iract.ically coi 
C'urn planting wits nrarly coinpleted, but 1 
plantiug, augl cool, ~laiiilr soil retarclrrl ge  
planting anid the sowing uf fax m i l  niille3t Ilrt>,gresseil favorably. Grass 
was 1.iitckwird. but by the %Ith affiurtled gootl past,iirage.--fi. 1Y. GZet t t r .  

T~,itie.rar~e.-Fart~i~nlilr oouilitiuns uiit.il t.he 1 4 t h  were followetl by a 
week of ilry. cool vwitlirr, wi th  light frl)sts. wliicll injured young (rrops, 
especially c.ott,nn. Tile last week was warnier, wit,li fiue rains on t.he 
2!Jtli aud 311th. At. the clo a s  small  ancl making 

, atid meailows were 
wheat w a s  heading 

Te.ws.--The prrciliitat,ion i.iindit,ioiis of the inoiit,h were generally favor- 
allle. The first ant1 second tlec~ndes were too cool for raliiil growth. but 
faVC)ralJle temperatiire conditions ['rex-ailed during the last decade. C!ot- 
t.on planting was cumpletecl in the eastern half of the  State during the 

Thr out look  for the Ilrxt. c tlid n l i t  inillrove. Mangoes and 

\vas l.legllll allout tll 
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SUMMARY OF TEMPERATURE AND PRECIPITATION BY SECTIONS, YAY, 1904. 

I n  the following table are given, for the various sections of 
the Climate and Crop Service of the Weather Bureau, the aver- 
age temperature and rainfall, the stations reporting the highest 
and lowest temperatures with dates of occurrence, the stations 
reporting greatest and least monthly precipitation, and other 
data, as indicated by the .several headings. 

The mean temperatures for each section, the highest and 

lowest temperatures, the average precipitation, and the great- 
est and least monthly amounts are found by using all trust- 
worthy records available. 

The mean departures from normal temperature and precipi- 
tation are based only on recorps from stations that have ten 
or more years of observation. Of course the number of such 
records is smaller than the total number of stations. 

Rust,Du ............. 6.55 IIuun1a ............. 1.01 

Section. 

. . . . . . .  

....... 

....... 

Alaharua .............. 
Arizona. .............. 
Arkansas .............. 
California.. ............ 
Colorado. .............. 
Florida ................ 
Georgia.. ............. 
Idaho..  ............... 
Illinois ............... 
Indiana.. .............. 
Iowa .................. 
Kansas ............... 
Keutucky .............. 

Louisiana. ............. 

Marviand and Uelawart 4. 2.4 Rlillstmn~, Del ...... 1.33 
11.09 Situth Hnveu ....... 1.05 
5.44 Lrwh Lake Daui. . . .  0. i 6  

Michigau ............. 
Minnesota ............ 
Mississippi . . . . . . . . . .  
Missouri .............. . . . . . . .  11). ill 

Montana .............. 
Nebraska ............. 
Nevada ............... 
New Euglaud *. ....... 
New Jersey ............ 
New Mexico .......... 
New Tork ........... 
North Carolina ....... 
North Dakota ......... 
Ohio .................. 
Oklal~oiua and Indiar 

Oregon ............... 
Pennsylvania.. ....... 

Terri toriee. 

1)viiiplinu . . . . . . . . . .  1.45 

Porta Rico.  .......... 
South Carolina ........ 
South Dakota . . . . . . . .  

i .87 
3.v: 
7.00 
6 .M 
2. 70 
I;. 83 

llr.l)5 
3.J" 
7 . 1 . 2  

10.61; 

2.64 

15.71 7.50 I 
4.1;; 
4.52 
6.90 

11.37 
3.84 
S .  SO 1 
4 .43  
5.N 
5.60 
6.66 

Tennessee ............ 
Texas . . . . . . . . . . . . .  
Utah. ................ 
Virginia .............. 
Washington . . . . . . . . .  
West Virginia . . . . . .  
Wisconsin ............ 
Wyoming ............ 

('olitrnl l ' i t y . .  . . . . . .  1.54 
3 statious ........... 0.00 
Ntirfidk, RInss ...... I .  80 
Atlantic ('itp ....... 1.01 
Ilriiiiiig.. ........... 0.00 
€:i~~liiiioi~iIrillr. ..... 1. 10 
Curritnrk.. ......... 6.94 
h l e d ~ m . .  . . . . . . . . . . .  (I. 11 
New Rrriiiru. ....... 1.55 
Kentun. Okla ....... 0.99 

Reulah. . . . . . . . . . . . .  0.60 

Iiettyshurg ......... 2.07 

Rarra ,~ .  . . . . . . . . . . . .  1.04 
8uii i trr  ............. 0 . 3  
Hi,tch C'ity ......... 0.41 
1:iigersviIlc .. , . _ .  _ _ .  2. 13 
El Paw ............. 0.06 
Terr;ice ............. 6. 07 
Prterslmrg., . . . . . . . .  1.24 
2stntioua . . . . . . . . . . .  0.(10 
('restou ............. 1.54 
dslrlallll ............ 1.09 
Basin . . . . . . . . . . . . . .  0.58 

Temperature-in degrees Fahreuheit. 

-0. 70 
-0.57 
+O. 16 

+O. 23 

-1.47 

_ _ _ ~ ~  

69.6 I- 1. R 1 1  Duthau ............. I 99 

.letferwu .......... 
\V~rlllnll:l . . . . . . . . .  
lkirrt~ttsville. ...... 
Oku~iilgee, Iorl T . . 
bIcKerizie Brialge . . 

~ 

......... 107 
107 

............. 115 
............... 113 
............... $17 

+ O . I I  
+ 1.26 
+0. 75 
-1.03 
-1.53 
-1.06 

.......... 
........ Y I  

. .  94 

......... 98 

............. 97 

1 c;rnvt. .............. 
~ . io>tiu ............ 
I T a ~ w l r . .  ........... 
I Hot Spriugs . . . . . . .  

l ' lrarnater. .  . . . . . . .  
Lroiuard ........... 

64. 2 
55. 0 
55.4 
70.1 
63.1 
51.6 
59. 2 
54, 0 
5s. 7 
62. 8 
61. 2 
50. ? 
66. 3 
51.2 
60. i 
67.4 

+ 1.2 + 0. Y 
- 0. 6 
- 2 . 3  
- 1. Y 
-- 1.0 
- 0. I; + 1 . 2  
t 3.4 
t 2.4 
+ 0.1 
+ 3 .3  
- u. ?I 
+ 0,s 
- 0. 5 
- 1. 6 

56.0 + 0 . 8  

61.6 + 2. 3 

,b.4 ...... 
i 1 I . G  - 1 . 4  
57.5 0.0 
63.8 - 1 . 3  
72.5 - 1.4 
56. 2 - 0. s 
64. (I - 0. s 
s4.4 - 0. Y 
l i l .8  - 1J.2 
56. 0 - 0.4  
48. 6 - 1.3 

-. 

5 stntirmr ........... 91) 
hlilau. AIunteridco.. !IO 
Oka,luun ............ 1111 
Jncksoii ............. 9.5 
L*dgl?gra"s ......... 95 
Hartlev ............. IOU 
>fartins ~ a i i t , ~ i  . . . . .  !IS 

jNnshiin, N. H ...... !#I 
/ festbora , ,  Mass ..... Y I  

F:nuir ............... !I5 
{Heurit.tt;t Mi~ucure. 85 

bIourolr ..:. . . . . . . . . .  95 
JVisliek ............. 93 

\Haugiiig K o c k . .  . . .  95 
iN'arerly ............ !15 

Eldaradan, Okla ..... 1u0 

Elkpoiut. .......... 

('vtulln ............. 1u3 
b:oi.kville ........... lOll 

} Colu I ii  hi R ........... $15 
~\vo~,dstock .......... 95 
Kruiirwick. . . . . . .  94 
Rgnu ............... 9s < Lqwri i ck .  . . . . . . . .  90 

iprairie du ~?hivu _. .~ 90 
Embar ............. 91 

2s l.,ueuut#, . . . . . . . . . . . .  

a;( Flag>t:ltf . . . . . . . . . . .  
23 Dodd City .......... 

S B d i e  ............... 
19 ('lrar View . . . . . . . . .  
27 JIari:ruii:1 .......... 
31) M 8 i i i i i o b  _ _  _ _  _ .  , . . _  _ _ .  

!I Paris . . . . . . . . . . . . .  
25 Cluyt'm ............. 

............. 
. . . . . . . . . . .  

l'harlrs C i t j  . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . .  

. . . . . . . . . . . . .  

..... I 
. . . . . . . . . . . .  

. . . . . . . . .  
............ 
. . . . . . . . . .  , 

3i 15 

211 2 
:?I 12 
15 1 

ci 3 
44 11 
44 11 
3s 1 
12 4 
2 i  15 
29 I fi 
2; 15 

21 14 

33 1.5 
33 15 
4:1 15 
43 15 
43 15 
43 1 
2G 12 
12 I1 
I!) 1.5 
411 14, II; 
R" 15 
1s 8 
1s 25 
?I Y 
111 23 
26 1 

31 3 
17 9 
-_ 11 .,.I 

Precipitation-in inches and hundredths. 

. ~~ 

2. 98 
0.50 
3.39 
0. 22 
2. i 5  
2. 51 
2.23 
(I. XI 
3 . 4 3  
3. 35 
3. i 8  

5. S I  

3.05 

3.20 

2. 51 
3. X i  
2, 4s 
2. SI) 
n. 03 
1. 44 
2. 64 

3. 5:3 

2. 60 
0. i 3  
3.23 
3.43 
1. i6 
3. i9 
4. Y4 

0. e l  

3. i s  

4. 77 
2. 114 
2.46 
3. SI 
4.56 
1. i l  

3. IO 
0. 7ti 
3.55 
4. i 3  
2. 55 

n. s5 

........ Lrs hlarins.. . . . . . . .  
Fort blende ........ 

. . . . . . . . . .  

* Maiue, New Haiupshire, Veriuout, Mas.\acllllretts, €:hide Islnud, a n d  Conuecticrit. 

early part of the month and ~irogressed rapitlly in the wrbtern half after 
the  raiiis of the  first week: good stands were generally sec.urccl; growth 
was very slow during tlie first and swond decades 011 account o f  the  cool 
weather. I n  the southern portion early planted cottou \vas puttiug on 
squares the latter half of the niouth. Boll weevils incre;ised rapidly in 
the  southwestern and central portions the last two weekv. ]Jilt the  cotton 
crop was not ~uffiuiently matured for them to  muse damage. Cou~litions 
were very favorable for corn. A t  the close of month i t  mas in tahsel i n  
the  middle and northern portions and in roasting ear- in the southern 
portion. Fall whrat and oats were being 
harvested the latter part of the month-L. H. Aftinloch 

Utah.-First decade was cold and rainy, stoplling pravtivally all 1% ork 
aud growth, but warm. clear weather follwvecl and all vegetatinn made 
excellent showing. Frost in scattered localitieb did slight tlaiiiagr. 
Gardens were yieldiug well. Beets were thrifty and thinning \\as pro- 
gressing. Fruit was well advanced and cherries were ripening in the 

Rice and sugar cane did well. 

soiitiiern ciiunties. Thi. range was lioliliug out well aiid stock was in 
good vnnditiou. Sherli s l i ~ m i n g  wa+ comlileted and the  nu01 clip was 
p n ~ r a l l g  gowl. Irrigation water was i)ieuti€iil.-R. J. Hyaft. 

TSryinicc.-The weather duriiig the first and second decades of May 
was rather too ~ o o l  for good crop growth, but during the last decade the 
conditions of temperature and nioisture were seabonable aud vegetation 
ad\ anced rapidly. Winter wheat and spriug oats improved materially. 
Very little to1J;WcO was  transplanted. Curn, thougli small, passed through 
the iiioiith satisfnrtorily, and at i ts  close was vigorous and growiug well. 
Truck crol~s were freely marketed. The prospect for fruit, except apples, 
was poor.- Edioctrtl A .  Escmn. 

TPunhi~iyto~a.-Altliou,oli the  mouth was exceptionally dry the crops did 
not sufier, l ~ ~ c a u s e  the soil was already well saturated. During the 
iiioutli x egetation recovered, in a great measure, froiii i ts  backward state. 
Winter wheat niacle fine progress and was headed out  a t  the  end of the 
month. Spring wheat, barley, and oats grew slowly aud needed rain and 
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warmer weather. Spring wheat seeding and potato plantingwere finished 
by the 15th.-G. N. Sakbuty. 

West Virginia.-The weather during the greater part of May was very 
favorable for crop growth and farm work. Plowing and planting pru- 
gressed rapidly and were about completed. Oats, meadows, and pastures 
grew rapidly and were looking well. Wheat and rye improved greatly, 
but the prospect was for light yields. Potatoes made good growth, and 
stock was in fine condition. The prospect for apples, peaches, pears, and 
cherries was less encouraging, as Were was considerable dropping.-E. 
C. Vose. 

Wiecomim-The progress of crops for the month, as a whole, was gen- 
erally satisfactory. Winter wheat and rye and spring grains, although 
retarded by the cold, wet weather during the early part of the month, 

made substantial and healthy growth. Corn planting was delayed by 
the wet weather, and there was much complaint of poor germination. 
Meadows and pastures made satisfactory growth. Strawberries and 
cmnherries were very promising; apples good; blackberries and rasp- 
berries promised light crops.- W. M. Wiibon. 

Wyoming.-The unusually heavy precipitation was extremely favorable 
for the ranges, and at the close of the month they were in excellent con- 
dition. The c.001, wet weather delayed seeding somewhat and prevented 
rapid growth of gardens, grain, and alfalfa. Stock made good gains, but 
some lambs aud calves were lost during the storms. Streams were high 
and prospects excellent for a good supply of water for irrigation- W. S. 
Pubier. 

SPECIAL ARTICLES. 
STUDIES ON THE CIRCULATION OF TEE ATMOSPHERES 

OF THE SUN AND OF THE EARTH. 
VT.-THE ClltCULATION IN CYCLONES AND ANTICYCLONES. 

WITH PRECEPTS FOR FORECASTING B Y  ATTSILIARY CHARTS 
ON THE 3500-FOOT AND THE 10,000-FOOT PLANES. 

Ry Prof. FRANK H. BII~ELIIW. 

In my paper on ‘ I  The mechanism of countercurrents of dif- 
ferent temperatures in cyclones and anticyclones,” MUNTHLI 
WEATHER REVIEW, February, 1903, some account \vas given of 
the construction of the auxiliary cliarts of baroinetric pres- 
sures for the United States on the 35(JO-foot ancl the 10,000- 
foot planes, to correspond with the daily weather map on the 
sea-level plane. These new charts have been prep:trecl daily 
since December 1, 1903, and they have been carefully s tudie~l  
from that time with two purposes in vien, the results of the 
examination being briefly stated in this paper, wliile the more 
detailed explanation will appear in Volume I1 of the Annual 
Report of the Chief of the Weather Bureau for 1 9 0 3 4 .  The 
first purpose concerns the information they have given as to 
the actual circulation in the strata above tlie surface, ancl its 
relation to several theories which have been advanced to ac- 
count for these local circulations, and the second has regard 
to the derivation of precepts useful in forecasting the weather. 
I t  is quite impossible, I presume, to convey to one who has 
not had an opportunity to see these upper-level charts any 
adequate impression of their significance to modern meteorol- 
ogy, or of the transformations which take place in the structure 
of the three systems of isobars, as a cyclone passes over the 
United States. They must lie taken together for the best re- 
sults, and the study of their n i t i t t c d  configurations and varia- 
tiom affords us an insight into the true cause of storm forma- 
tion, which is decisive as to their nature, and is of especial in- 
terest to the intelligent forecaster. 

THE STRUC’TITRE OF THE IsOBiRh .4T DIFFERENT LEVELS. 

I n  the MONTHLY WEATHER REVIEW for January and February, 
1903, several examples were given of the configuration of the 
isobars in cyclones on the three reference planes, and also of 
their resolution into two components, namely, the normal iso- 
bars of the month and the abnormal or disturbance isobars, 
which, when added to the normal isobars, produce the observed 
isobars of the date. The norinal monthly isobars were taken 
from the Barometry Beport, 1900-1901, and the separation of 
the two systems mas made by means of a graphical construc- 
tion. Our purpose was to separate the strictly local disturb- 
ance circulation from the general circulation, SO far as the 
isobars are concerned, and to compare this component of the 
pressure with the wind vectors which hac1 been derived from 
the cloud observations of 1896-97, a summary of which was 
given in the MONTHLY T ~ E A T H E R  REVIEW for March, 190% To 
illustrate this process, Charts SI1 and SI11 for February 3,1!)03, 
are introduced. 

Chart SII, fig. 63, gives the sea-level isobars as on the 
weather map for February 3, 1903; fig. 64 gives in black the 
isobars of the same date on the 3500-foot plane, and in red 
those on the 10,000-foot plane. The components are given 

on Chart SIII, where the black lines on fig. 65 give the normal 
system for February on the 350o-foot plane unclisturbecl by 
cyclonic action, and the red lines the abnormal system, which, 
when added to the normal, produces the black lines of fig. 64. 
The black lines in fig. 66 give the normal ant1 the red lines 
the abnormal system on the 10,000-foot plane. Since the dis- 
turbance on the sea-level plane is not much af-fected by the 
noriaal system, the resolution into components is omitted. It 
follows that me shall properly compare together fig. 63 and 
the abnorinal systems, or red lines, on figs. 65 ancl 66 when 
discussing tlie theory of cyclonic gyrations. I n  the course of 
the year numerous modifications of the fundamental type 
occur, but  in all cases it is not clifficult to detect what this 
modification is and to be certain that we are dealing with one 
simple, natural structure to which every theory must conform 
to become acceptable. 

In  order that we may concentrate attention more closely 
upon the priiuary structure, which suffers nuiiierous modifica- 
tions in the local circulation, an example is given on Chart SIV 
of a typical system of the aornial and of tlie abnormal iso- 
bars, such as occur in a well tlevelopecl cyclone for the month 
of February, upon which to base certain conclusions that 
are in fact sustained by the entire series, without any sort of 
contradictory or conflic*ting evidence. Chart SIV, figs. 67,68, 
am1 69 give the normal, and figs. 70, 71, and 72 the abnormal 
isobars on these planed. 

The discussion can not be considered complete without join- 
ing with the isobars the corresponding systems of isotherms 
a t  all three levels, but  in tho present stage of our study it is 
not possible to clo this with accuracy in the higher levels. 
The temperature conditions in the upper strata can not be 
reached by direct coinputation, as has been clone with the iso- 
bars, until a very iiiucli more extended series of actual meas- 
urements than we now possess has been made by means of 
balloon and kite ascensions, such 8s are proposed a t  the Mount 
Weather Observatory. On this account the resolution of the 
isotherms into their normal and abnormal exponents is now 
limited to the sea-level plane, or rather, to the surface of the 
United States. An example is taken from the map of Febru- 
ary 27, 1903, which is reproduced on C’liart S V ,  figs. 73 and 
74, where the isotherms are printed in red. The temperature 
components are formecl by exactly the same method as was 
employed in resolving the isobars, the normal temperature sys- 
tem being taken from the Barometry Report. Fig. 73 gives 
the weather I I W L ~ ,  and fig. 74 the normal ancl abnormal iso- 
therms. 

From tlie study of the isobars on the three planes, i t  is possible 
to draw several important coiiclusioiis which have the value 
of general principles. It mas shown in the MONTHLY WEATHER 
REVIEW for February, 1903, fig. 35, The formation of local 
anticyclones and cyclones in the general circulation about 
the poles,” that the distribution of pressure commonly ob- 
served can be approximately reproduced by the superposition 
of systems of concentric circles, representing positive and 
negative local additions to the general circles of the hemis- 

THE GEONETRICAL CONSTRUCTION OF HIGH AND LOW PREhhURE AREAS. 


